Monom
tert-butyl 2,2',2'',2'''-[2,2'-(2,2'-[2,2'-(2,5-diiodo-1,4-phenylene)bis(oxy)bis(ethane-2,1-diyl)]-bis-(oxy)bis(ethane-2,1-diyl)]bis(oxy)bis(ethane-2,1-diyl)]bis(azanetriyl)tetrakis(ethane-2,1-diyl)-tetracarbamate (M1): A suspension of compound 1 (1.51 mmol; 1 g), compound 3 (3.17 mmol; 0.96 g) and potassium carbonate (3.171 mmol; 0.28 g) in 40 mL of MeCN was refluxed for 3 days. The mixture was concentrated in vacuo and diluted with dichloromethane 30 mL. The solution was washed with brine (10 mL x3), dried over Na 2 SO 4 , and evaporated in vacuo. The crude product was purified by column chromatography (silica gel, ethyl acetate/hexane (1:1, v/v 144.3, 121.1, 83.7, 77.2, 70.6, 70.4, 70.3, 70.1, 59.1, 54.2, 53.7, 51.2, 50.7, 38.9, 27.3 Monomer 2 (M2) was synthesized according to Scheme 2. tert-butyl 2-(2-hydroxyethoxy)ethylcarbamate 4, 2-(2-(tert-butoxycarbonylamino)ethoxy)ethyl 4-methylbenzenesulfonate 5, and tert-butyl 2,2'-[2,2'-(2,5-diiodo-1,4-phenylene)bis(oxy)bis(ethane-2,1-diyl)]bis-(oxy)bis(ethane-2,1-diyl)dicarbamate 6 were synthesized according to literature procedures.
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Coupling of 6 with trimethylsilylacetylene using Sonogashira coupling yielded compound 7, which was trimethylsilyl-deprotected to yield M2. Compounds 7 and M2 were fully characterized by NMR and mass spectroscopy. Schlenk flask was evacuated and filled with N 2 three times. A solution of anhydrous dimethylformamide (DMF) (4 mL) and freshly distilled trimethylamine (1 mL) was degassed, and 1 mL of the mixed solution was transferred to the Schlenk flask using a cannular needle. The reaction was heated at 70 °C for14 h. The solution was then cooled to room temperature and transferred dropwise to cold ethyl ether, resulting in precipitation. After centrifugation (2 min, 4000 rpm), the supernatant was decanted, and the precipitate was redissolved in DMF (1 mL) for further purification. See Scheme 4.
CPN Formation. Boc-deprotection of the polymer was carried out by mixing a solution of polymer in DMSO-d 6 with acetic acid (2 mL) and trifluoroacetic acid (1 mL) and allowed to stir at room temperature for 5 days. The mixture was then added to acetic acid (20 mL), allowed to stir overnight, and centrifuged, and supernatant was added dropwise (2 drops/s) to 500 mL water (18 Ω) while stirring. Using a solvent-resistant stir cell fitted with a 30 kDa-MWCO membrane, the solution was concentrated to approximately 10 mL, and dialyzed against 1 L of water. The resulting solution was further dialyzed in a 10 KDa membrane for 3 days. P2. Using the general procedure described above, the polymerization of 6 (30 mg, 0.056 mmol) and monomer M2 (41mg, 0.056mmol) in the presence of Pd[(PPh 3 ) 2 Cl 2 ] (4 mg, 0.0056 mmol) and CuI (0.3 mg, 0.0028 mmol) yielded PPE polymer P2 ( 44mg, 73%). Resulting mixture was purified by precipitation in cold ethyl ether (x3). An aliquot was redissolved in THF and molecular weight obtained and photophycal properties characterized. The rest of the material was dissolved in DMSO-d 6 and characterized using 1 H-NMR. CPN formation was then carried out as described in general procedure to yield CPN-2 P2: GPC: M w =16.9 kDa; M n = 11.8 kDa; PDI = 1.43. UV λ max = 432 nm; fluo λ max (400nm ex) =475 nm; QY = 37% in DMF. Gel Permeation Chromatography. Samples dissolved in THF were filtered through a Teflon (PTFE) syringe filter (0.25 μm) three times. The average molecular weight (Mn) and polydispersity index (PDI = M w /M n ) of the polymers were determined by gel permeation chromatography (GPC) against polystyrene standards using a Shimadzu high performance liquid chromatography (HPLC) system fitted with PLgel 5 μm MIXED-D columns and SPD-20A ultraviolet− visible (UV−Vis) detector. Microscopic Imaging. 10,000 HeLa cells were seeded into a glass-bottomed eight-well chamber slide (Lab-Tek Thermo Scientific) and cultured in a minimum essential medium (MEM)/Earle's balanced salt solution (EBSS) (400 μL) medium containing 10% fetal bovine serum (FBS) and 100 U/m penicillin for 24 h under 5% CO 2 at 37 °C. 80 μL of 20 μM CPNs in water was added to the culture medium directly, and the cells were further cultured overnight (final CPN concentration: 4 μM). For endosome staining, pHRhodo Dextran 10kDa (5µM) was incubated for 30 min at 37 o C. For Golgi apparatus staining, BODIPY-TR C5 -ceramide-BSA complex (final 10 μM) was incubated for 30 min at 4 °C. After washing with fresh medium, the cells were further incubated for 30 min at 37 °C. A 1 μL aliquot of Hoechst (5 μg/mL) was added to the culture medium and incubated with the cells for 10 min at 37 °C, and washed two times with phosphate buffered saline (PBS). The cells were fixed with 4% paraformaldehyde for 10 min. Fluorescent images of the cells were obtained using a DeltaVision Elite Microscope System (Applied Precision, Issaquah, Washington, USA) equipped with bandpass filters such as blue (410−460 nm, Hoechst), green (500−550 nm, CPNs), and red (595-635nm, Golgi and endosome). Top and bottom of the chosen cells was identified, and a Z-stack plot was imaged for each channel.
Dyniamic Light Scattering (DLS
Colocalization study. Z-stack microscope images of each sample was obtained as described above. Colocalization analysis was conducted for three independent cells per polymer and per organelle (Golgi apparatus and endosome). Colocalization analysis was conducted using the microscope software (Softworx 5.0 application, Applied Precision, Issaquah, Washington, USA). Region of interest (ROI) was selected to contain all of the cell. Pearsons Correlation Coefficient (PCC) was used to determine colocalization. Negative control of colocalization was performed by analysis of blue and green channels staining the nucleus and CPN, respectively. Three independent images of an entire cell were selected and analysed to increase the analysis objectivity. A representative example is shown in figure S- 
